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(54) FILM TRANSISTOR ARRAY AND UQUID CRYSTAL DISPLAY 

(57)Abstract: 

PURPOSE: To see that a gate insulating film or a 
protective film does not exist between a pixel 
electrode and a liquid crystal by forming the pixel 
electrode connected with a drain electrode on the 
protective film through the contact hole made in the 
passivation film. 

CONSTITUTION: A source electrode 44 and a drain 
electrode 45 are constituted of a lower layer and an 
upper layer 42, and a passivation film 34 consisting of 
SiNX is stacked on each layer. In the passivation film 
34 is a contact hole 46 made in the position 
applicable to the end of the drain electrode 45. On 
the passivation film 34 is an ITO pixel electrode 1 6 
stacked, and the ITO pixel electrode 16 is connected 

to the upper layer 42 of the drain electrode 45 through the contact hole 46. 
Accordingly, this can be made into such structure that the gate insulating film 18 
or passivation film 34 is not stacked between the ITO pixel electrode 1 6 and the 
liquid crystal. 
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^E-©KYb©3nB^*i. A 1>C ri?T i>Cu» 

©t^^etls. 

[0 044] CII5at|E©ti»] ±IH**iSCi!l©»K h 

014 (a) \z7Rri;io\z. m^^^h-vusi^t^mm 

«ffil6, 16" rBl»r«. ElfilK5 2. ffiSSO, 
K5 2*S:fr«EL.TU-5©*.-C*-5. Lfzifi-oT. Z:<om 

^©«ffilHj»tt0i4 (b) lr*sn«"&otift-5. i 

i» oT. Hl/-f>«ffid>eBJl)n$tl*«E (Vd) t, a? 
fHtr*^;0^SSIJ4mE (Vic) ©MI'tt. TSSC (ii) © 

[0045] 
[$C2] 

■■•(„) 



VCL= 



2Clc + Cpi 



Vd 



[0 0 4 6] vi*. mmmmomm^ 1 x 1 o-'m^ t 
b. #g©ff* (t>rxhD-i) R(y:gi«$sTffiS4ic 

[0 047] 
[^4] 















800 


2. 5 




4000 


7. 4 




p8(G-SIN) 


3000 


7. 4 




45000 


3. 5-7. 2 



[0 0 4 8] C©*fr(C;fet>T«. &^©§ft (C=e 
S/d) ttTtB©^rt<:iS:-5. 
Cu =3.0 X10-' (F) 

Csu =1.85X10-' (F) «g|K34(P-SIN)©* 
Cs.. 1=1. 05X10- • (F) ••• fiJSK34(P-SlN)<i:y- 
ht&gdm8(G-SIN) 



Cu =7.8 X10-' (F) 



Vic^2V 



50 



Cu =1.6 XlO-2 (F) ••• Vtc^3.5V 
[0 0 4 91 Ztll^ifi^. *llifi«'J*5J:i;±E(Je*©& 
»IBh7>>'X^'7l^-f 3 8. 1 0, 36©#Hl"f> 

mmf)->^mm^ti^ns. (vd) i. a?stc*^;«^5iis!i 

«E (Vlc) ©^llCtt. 01 5;c^fHfi^*Jfi£0StC). 

Hi5*»s. m^\i. vg*6 (V) tufes-g-, *ii 
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(7) 

11 

^X. 12. 5%, mmhy>'J7.-^7U-i 3 6[Zit^ 
[0 0 5 0] 

■A-'i^u^^simt^^Lxm^-^n. sv-xss** 

[0 0 5 1] ;i©#lfi£©afKh7>>?x^7U'f-cab-5 

t, ^mm^zm^•stlft3>^'i^h^-)limcx. f 

snTv>s©-c. mmmmtm^<Dmiz\t, ^-hmm 
m^^nmniH-^Lx^^fi^^. Littfi-DX, mmmmf)-^ 

CO 0 5 2] ^fcJleDIS, >«ffi*t. 'yOD-i H 

rzmf)^iifi^±^mt^^hxm^-^nx\^^^ctf)^ 

[0 0 5 3] *^?g©arKh7>v'X^71/'fT 

i>^^\zi3.^<or, y-h^oxttv- 
[^iSofiiiW^S^B^] 

[HI] ^%m<o-mmmt:7n-rmmmmx3(>^. 



#B8ip8-1 80 5 8 
[05] *^ffi«aj|ci3l,iT. h'JVXglCJ; 

[0 7] *||iS^JIC*5V^T. S=7;j-h'JVISlCckD 

[0 8] *llffi«fiJlr*ViT, »iS«ffi(cA 3 
[0 9] *S|;l{aj|c:tetiT. ^1237* h 'J VXeiCi 0 

[01 11 3>^'i?h5^x->S^-r«iC«|^0T?* 

[01 21 ziy^i; F5^x->®-#(4S:^ffiJ»rffi0 

[013] a^^i' F5^i->©SaE«f!I©-*(i&^-r 

[014] 014 (a) imS«^*^0)HI^$S^-rffi!l 
l$riS0. 014 (b) H^lll&0-?««. 
[01 5] ^ttI«JEt*^Wiiq«JE©M«g*^-r4^77 

[016] -«S©7i'x^-:;'vF'J-;;i7 7,}S^«*3g^ 
OJB»[iI8SSa^-r0-C*-6. 
[01 71 »Kh7>>?X^7U-f©-«|jgW&^-r¥ 

ffi0-ca&s. 

[01 81 fi!*®»ffilh7>>'X^7W©-«l5S«© 

BrM0Tfe-5o 

[01 9] ^i£*©»Kh7>-:?x^'7^-f©-ffljgC1© 

»r®0Ta^. 
[02 01 t¥*©»)Kh7>$?XiS'7W©-«jt«© 

[02 1] 02 1 (a) \m^^ynmT<Dmi&^m-m 
»fffl0. 02 1 (b) \tmmm^mxhi>. 
[02 2] 02 2 (a) \msk^^sn=f-(nm^^m-m 

WfM0« 02 2 (b) \mmmmx&i>. 

[0 2 3] jSli«**T©«f£©-a5«lSS2:S^-rfe© 
T. 02 3 (a) ttatt±©t>©^£^L-. 02 3 (b) 

ttSjS^fig*i4i;fciK©=b©*^u #0t*^iT. 

(I) 0(i¥ffi0. (II) 0» (I) 0©A-B|lPf90 
[«F^©RW1 

3 »Mh7>vX^7U'1' 

5 WLm.7m> 

10 m^Vy>V7.^7V^ 
12 S«( 

14 y-h«ffi 
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(8) 



it*M¥8- 1 8 0 5 8 



13 

1 6 MM^m 

18 ^-htmm 

2 0 ^mwm 

2 2 t-s.y{;3>i'i;hm 

2 4 uy^^h^-ju 

2 6 

2 8 ±eB® 

3 0 y-;^«ffi 

3 1 HW>ttS 



i4 

3 4 ^SK 

3 6 mmhyy'y7.^7U^ 

3 8 »Kh7>vX^7W 

4 0 T«?H 
4 2 ±g5^ 

4 4 y-xmffi 

4 5 H k-f 

4 6 n>^i7 h;}x-;i<' 



[g|2] 




XSI 



.14 



£82 



20 14 



[@3] 



14 



m4] 



14 18 19 



mi 1] 




XS4 



am 



me] 



/2I 42' 
^^^22 7^40' 




-12 



W 18 19 



[012] 



16 
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!t$M¥8-1 80 5 8 





-12 



14 



[014] 



i j. 



19 



(b) 



Cpi 



-^.50(LC) Vlc]""z^Cuc 

Cri 



■34 



[1^1 6] 



T 



1 








1 








S3-- 














G3 










Gn 












[SI 7] 




[gll 9] 




[132 2] 



'16' 



•» •=• . — 50(LC) 



^^^^ 



(b) 
Vd 



Cpi 
Clc 
Cpi 

CSIN 
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(10) 



8-18058 



118] 



12 0] 




12 1] 



[gI2 3] 



(0) 



-IS 



•= 50(LC) 
-52(PI) 





■ n. . ,.. . n . 



1] 

mmm 



^tik^y^'i/ h^-)]^^mcx. nv£»mm±izm^ 
■^nrcmmnrnt. mm \^\^^>mmo±mM turnip 

^mt±^nmK>. -:^(D&WL(onmm±\z. {>u< 
t, msmy-\-mm(D±:^\zm^-$n^¥m»m^^zf 
\zmm^nit'j-7.mm^i:xfvu-(>mmt, sehu 



anfcj>^j^ h4^-;i/<&gi;T. wig^s^±tcjgjE£ 



—544— 



!t$P¥8- 1 8 0 5 8 



[0 0 0 1] 
[0 0 0 2] 

[«ie*®ttig] 01 6«, mmv'ywjT.^Tx^-f^T. 

liX. ^^&(Dy-hEiSGl. G2. -. Gnt. ^icW 
V-XKiBSl, S2. •", SiDi*tTh>Jyi'XttJcE 

y^tfsi^^&m4 tm&^^mi's tmmnxm 

[0003] 017tS18(i. 016 (CiSHKHKT-^ 

T. y-hB2«8Gi:V-XEI8SAj:f©SB^J-*»«±tc 

*S. 01 7t01 8iC*f»ieh7>i7Xi'7U-nc 
fei^TS, 5tf7X;fef©SM©S«l 2±lr, y-hE 

leiG tv-xE«s hu yi7 7.mzmm-^nx\^^ 

-5. y-hE«IGtV-Xffii»St03SM854>0 

[0 0 0 4] 01 7 tmi 8\z^-rmmhy>'yX^7 

0, y-hEi^Gt;:©y-hEiKG*^e?l^£ilUT^ 
»tfcy-h«ffil 4±lc, S 1 N.;4^*>6ft«'5f'-h 
1 8 &IS:lt. ;i©y-hiffiig:]^l 8JblC7^;i'7 
TXv'Ur3> (a-S i) *ie.;^^#«#:^2 0 
(t, Hlcc:©i|i«fl:K2 0±lC«SMJEf75>6.)5:S HP-f 
>mffi3 1 tV-XSffi3 0 tS«SJC^*|pI^t-B-T^it 

T«^;snTt,is, ^tz. ^^m#^2O0&±miz\t') 

)Vy7 7.'y^)::i>1s.E<D-t—s.yf7uy9f; KK2 2*t 
J^fK^n, -^-OilcHU-f^ftSS 1 i:V-X«S3 0 
i:-Ctt*nfc«SiTX<y?>i^Xh-y/1-l Hnm^ 
nTV>?>. Sfc. >ag3 l©±34^^Hl''f 

>xX^'7l/-<3l3aboT«. y-hUffii 4[i±HgB 
®Ta2 05*^e.:/5:-5y-hiffi«l 7tTm©y-h 

E«i 5a:*»e;ii«=s«iitcsnTVi«>. 
[0 0 0 5] fSifs^v-hmmiBtmrnn^ 



ffil 6 ty-xmffi3 0;/4i:©±S:ffioTrne.©±lC 
/ti/v'^^-i/g >K3 4;<|i|8(^enT^i•^>. ;i©A-;/-> 

>3 >K3 4±lctt0S^iii©EiR)K*^«^sn. 
®Ei«iiK±;^Jcata*iKttenT7i'T-'f V^)-ji; 

[0 0 0 6] 01 9l'^-rJ:5i&^Kh7>>'X 

^'7u-i' 1 ot)ae.nTv^^>, c:©»i^h7>>?x^'7 

U"f ion. :tf^X7S:i>^;'5:-5SSl 2±IC. Cr^ 
A l^t*©«mi4^JS*^eJi-5y-h«ffil 4t. IT 
OHjUSffil 6 t^^UIMbTJg^StlTVi-S. -tUT. 

::n^®±ictt. f-vmB.mi%ifim.m^nx\^^. 

^tz. ^dif- Ytm^ 1 8 iCtt. I TOiB^affi 1 6 
®«8B±lcn>^'i^ h*-;i/2 4*tj^dE$n5. 

[0 0 0 7] ^h\z^fz. y-h«fiigiKi 8±-r*oT 
y-hmffil 4©±:^lCSa-S i (1)*^^/^^*^ 

'mSk2 ^-hm^^n. ^■©#«ft:)S2o©>f*gi5si^< 

±ISJCtta-Sl (n*) *»^;fS:5:t-2-;;i'n>^'i^ 
hK2 2*t}g^$nTVi^. rWit-S-yi'H 
>^'^ KR2 2±feJ:r;-e©^?8Ki:. y-hlfiigk^lS 

icjg^^5nfcn>3'i' hJf:-;i^2 4«f*±y;^©^gR© 

y- h 1 8 ±{ctt, C r * t**^ e ;ft«)TS6@ 2 6 
irA 1 ifti:*^^i*S±gK12 8i*^^?S:-5y-xmffi3 
ORtXHl^-f >«ffi3 l*«Jg]ESSnTt^^. CORK, n 
>i'i7 h*-;>2 4®T«T*^T, Tg?^2 6tIT 
OH^«ffil 6®WlcaC r&t**^6ite*y-H«ffi3 
2*i:ft-ffi-r5. $^t'. ::n?.®±gBtcfiS i Niji^s 

[0 0 0 8] S^fC*fc. 02 0»C^-ri5!&»Kh5 

>vx^7V'f 3 efcaenrv^s. -cnmrn^vvyv 

Xi5'7P-i' 3 6-rtt, :y^XSKl2±tc. Cr;^j:i:© 

^jii;o^e.;^-5y-h«ffii 4*ijgfs$n. ^©y-hs 
ffil 4*«5«t3{cssi 2±tcy-h«fiiia]si 8*ii« 

HStlTt^-S. ^LT. ^©y-hffii&l^l 8±t?*o 
T. y-Smffil 4©±:^lC(i, a-Si (i) 

5#ji(i^S2 o;^i}^fi£$n. ■e©¥*#K2 ot«Kb 

T I TO®3g««l 6*«Jg*8SnTti-5. 
K2 0©tf*^lf&l^<±g5{Ctta-S i (n*) 

hK2 2?!)i}gfKSnTVi-5. $5 
It, ;i®:t-3>;»i'n>'^'i^hK2 2±*sj:t;^-®S?SK 
1 1 TOilfS«ffil 6©i?SIK®±SPIC. CxH^^U^y 
%m2 6 tA l*^e);S-5±SB^2 8 tA^e/^SV-XS 
ffi3 0S.O;HL"1'>«ffi3 l*tJg^^tnTVi5. ^<0 

SR. v-x«ffi 3 0 srXH u-f >mffi3 1 a. 

2 0 1 1 TOiii?g«@i srorB^ict), y-hi^i&Ki8 

S 1 N, 35^ e. l/i^y? •;/ y^- y a ^ffifSK 3 4 
[0 0 0 9] J:n6«)B®J?Stt, 35iic*rs«®t> 
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(12) 
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[0 0 10] 
CSl] 



ITOiiiS«fill6 700 
Ayi/^-i/B>^m^34 4000 

±SP12 8 20 0 0 

rmze 500 

^»:i2 0 10 0 0 

^-hgSKie 300 0 

'5i'-b«ei4 1000 



[0 0 11] ±i2»Kh7>i;x^'7W3tt, KTO 
i^lcL/TSii^tiS. sr. :ifJ7X&f(DSBjaffil 

Ty-hE«ii 5*jg*£-rs. ^icy-hSEiSi 5±tc 
[0 0 12] ::oy-hSffii 4SiiffiKfl:ffia 

LT-e©«ffi8B4^ST a O. t UXy- 1 4 ©ife 

18ta-Si (7^;U7r7,v'Jn» fiHii^i^U^ 
^m#1^2 0 tS i N.:i^e.i^-5X>>5^>ir7, 
©ifgiftKSJg^TS. J^jlCi/x-;; hX5/5^>i^;5:i:©;& 

VD;a:t*©;&j*<£fflt»Ta-S 1 (n+) ;fa:f©:t-S-;/ 
i;:i>9i;V9kt:1\^mt^. *tCi^407* h'J VI 

f©^mK*m-r5. 

[0 0 13] '^\Z. mU^m^m^Y'y-l^iy^yiffs.^ 
TV-7.SS3 0 t HV-f >I|S3 1 ^£}gj^•r■5. ^ 

ic, mtem 5 ©7 * h u vxs^i&^©*figffi(csjt:tt 
T.nvi'^) yifUEo^mn i to C'f yv^hmfk 
i\m ;fti*©SM»«K*Jg«TS. J>:lC':7X.;/ hxy 
5">i^;fti:0*ft*fflt,i5®6©73|- h'J VXiBTSW 



m6©7:j- h'jyxgjaaiSi^roSfe^ffiics iN.^c 

i:®«@KS:7'7XTCVD?ii:©:^STJg^r^>. 
K, «(riB«®ie&':7x-/ V:L'j9>tfis.ii<r)1j^'cn9 
-x>i^bTv-xmffi3 otcfti^T^y-x^^ffl© 

•J VXeSfro T»K h 7 ^i^X^' 7 U-Y *s^^$n 
[0 0 14] ±IS»Kh7>>?X^7U-f 3, 10, 3 
SffiSlt). :t-5yi'3>^'i'hK2 2tAff:fS::i-- 

mi&tmtis.zi>^f;V^j!^m^1t<t\z. y-xtl 
83 0 • HW>««3 l©TgSlC«Cr*. Hit. y 
-xmffi3 0 • HU-OUffiS 1 ®iB^fitn:£<S«f -5 
-?-©Cr©±fiBtCAlsaSL.fc«!^tl/TVi 

[0 0 15] 

[^BJ*t»^tJ;7fr5^S] U*^t;&*tf.. ±tBj? 
Kh7>vX;5'7U'1' 1 Q-eab-St. ITOH^mai 
6±(C. y-hitegt^l 8 >3>'ffiSK3 
4*«ttSSnT*D> ±E»ieh7>>?X^'7U 
'f3, 36TSoTt>. I TOiS^ttffil 6±IC. n-;/ 
v"^-v'3>«a]g[3 4*iifillSnTli-5fc*lC, IT 
OBi^mffil 6A>effia'N©«£E^aia*;«ifit.>t>©T 

ip^, »)Bh7>-:?x3'7i'-f 1 o£fi*^i^ 

fc*J0E^«^lg^tS, 132 1 (a) C^SnS^^lC. ^ 
7XS«1 2±tCJb5 I TOH*«ffil 6 t. iKS5 0 
S:85^T«[6lf 1 6 • t©Mlt«. f-Vm 

i^l^lS. >3>«aM3 4. Er6]m5 2. 

)SS5 0, E|Pj^5 2AS/(-ftbTVi5, Ufc^JoT. d 
©«^©^«|5l8Stt0 2 1 (b) IC*$n^t)©i:;S; 
•5. 

[0 0 16] [I^IC, ±E»Kh7>i?X^71/'r 3. 
3 6T*n«, y-hffiitKl 8±lCS-5 I TOH^S 

a 1 6 jss 5 0 s•»5^■rJ^|R]■r^^ii^llffi i e ' t 

©IBKtt. , /X2/->/«<— >3>«ai8|3 4. £|RllS5 

2, JS^SO. ElPlMS 2)5t:f^ftLT^i■5. Lfc;^So 
T, :i©«^©^{iffilll85tt0 2 2 (b) tC^Sn^fe© 
ti^iS. ±oT. lsrn©»Kh7>vXi'7U'f 3. 
10. 3 e-et). ■€-©»KH7>":?X3'7P'fOFl'-f 

>iiffi*>e.R]jD$nsmE (vd) ^^tc*^*^^^ 

(Vic) ©Mlctt. TES (i) <Dm%ifim± 
[0 0 17] 

[Sci] 



-546- 



(13) 
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Vlc= 



CpiCsin Vd 



2ClcCsin * CpiCsin 



+ CpClc — - ( i ) 



[0 0 18] fSj. 0 2 2 (b) lC*lt5C sutt. C 
[0 0 19J-5-CT, HW>«ffi3 IfiDA l©±fi8lr 

I Toii5g«ffii 6*^isrs;itfc#Ae.ns*^ # 

iC-eoWfigfT'Si. A 1 t I TOil3g«ffil 6©ra 

^ff if h & 1 5 j: 1 7>J-c^-ft Ofto T u 

[0 0 2 0] iC5T, C:neo»Kh7>v'X5'71^ 
ICiO, aic©SKh7>>';^^7W-1'*S|a2 3 (a) 

#3n» mx.\t. mmnMi e. i e, '"(nmmzyf 

A^t^Dst, 02 3 (b) tc^-rj;5tc, v-x (y 

[0 0 2 1] *5!B^ttWfS^^S«8fr^fc«)tc;^Sn 

±^i|-^;ij:© pjag;f5:»IRh7>>^Xj>7V-f. ^fc 
a, iMjjlttffi»g>%a^©€g^ftl^»&iafe. ^©i^ 

[0 0 2 2] 

[Bnss»ftfsfc«)©#a] ^fgw©?*^^^^-:^^ 

nxvi s n t siRrii t r •& t) ©TS s , 

[0 0 2 3] r©^. T«S«©v'U'y-^ HSrJg^fS^ 
[0 0 2 4] ^fc, 2ti:?6W©jga^^^Btt. WiPiLT 



l5Bg;nfc-jtt©S^©|ig(C%a:»)^ltjJ:^nTfeD. - 

T^B.h, ^(DiLmzmm-^nTz.mf)^^fs.^±Mmt^ 

u.m.mzm&^nita>9i;vt^-}v^m\:.x. mm 
ii\zmiSL-^tiitmmnMt. iri3Hw>€S©±asi§ 
tti^mm^ixx\,^^z.tmw.iit^h0^xhh. 
[0 0 2 5] TSg^©vuu--< H^jg^-r -s^jsac r 

[0 0 2 6] 

'\©«Efi«niS!i^$ifi5* en^. 

[0 0 2 7] SfcdOIS, HU-f>effi*», >'U-9--fH 

tz.mis^^t£^±.mmf^-^\>xmm^nx^^^^^tifi 

[0 0 2 8] *^?^©»Mh5>v'XiS'7^-1'T 

>7-f>torat:. y-Mfii&iB*fc««ii)is*«^i'<E-r 

X- HU-f >7'f>t©V'3-h^®Tft^©%i&«l 

[0 0 2 9] tfc, 2|gfEg^©jatft^^imt?fe.5j:. m 

V^€ffitTff;tigT^g3g^©^jb«:<i^;^#<ftD. 
©3>h7Xh:f!)tig<ft-g>. 
[0 0 3 0] 

[*Jfi^] *li!?g©^KN7>':^X^7W*iI^^ 

^ffiVifc?ga^^SB ©-giisgij^ia 1 ^^m\.xmm 
rs, 0iica^-r**ig«»i©»Kh7>>?x^'7u-i'3 

8 a, 1 2 ±C. «?S*^3fl?ffl© h 7 ^i^X^' t 
LT'iJSft#l^?fflll$nT#}^$nTV>^)fe©T, * 

-r. y-hmffii4i:. ^©a^-hmffii4&g3i5 
icbry-hifiiRBii 8*t}g^snTVi-5. y-h«ffi 

14tc(J. ^m©^ll«miffiVi6n. Cr-^AI*t 
y- h^^K 1 8 irtt, S i Ni ft 

vi^ns. y-h«5iiiiKi 8±-ra&-DT. f-hnmi 

A<0±.mz\t. a-Si (i) AiSft5¥3?ft:R2 0*J 
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-SI (n*) *^^fti>:t-i':/{7Zl>if^hm2 2ifi 
[0 0 3 1] S^IC, ^<D:i—S.yi;3>^{; hK2 2 

\z\t. v-x«ffi4 4Rt;Hi'-f>mei4 5*^ttisn 

Tl-i-S. ::©V-X«ffi4 4SlAHl/'f >«ffi4 514, 

•€-nienTg5S4 o <!:-5-©±iitta$nfc±gi5i4 2 1 
•r'5^«!O^e>;^5fe0T, cr. T ifiHiimm'v^i) 

/1>;/->'<-v'3>«aW3 4t(i, f«W>«ffi4 5<7) 

tiS, *lllfiWCDf|i|gh^>>'X^7W'f 3 8 

iCfel^Tti. ny'>^-'>3 >«aK3 4±IC I TOH 

ti3>':J'^ h*-;l/4 6S;aDTH^-1">mffi4 5£D± 
«Kl4 2C«MSnTVi-5. 

[0 0 3 2] znib^m<Dmt\t, ^2ics^rs*©fe 

[«2] 



ITO®^mffil6 150 0 

■f^y ^>-<~i/a >f6BBR3 4 4 0 0 0 

-hgpfi4 2 2 0 0 0 

TgPi4 0 50 0 

^i-hiiKl8 3000 

V-bS®14 1000 



[0 0 3 3] ZOmj^hyy-JXi^TU^ 3 8\i, 
ViTia2(C*-r:y7X:/5:£©a?g©StSl 2±ICCr. 

Ta. Mo. Aim(DmmMm^^f3.i>mm^^mm 
xm&-r^m-(D^mmi 4' (om^un^iii o o o 

©7* VXS2C*liTll-©&jaKl 4' #€r© 
»«1 2$OT©J:5ICjn]I-rs. t-f, SKI 2*i!fe 
ttU, II-©^»K14' ±lCWvXH<£^^&UT*i& 

ffv^. hv;^i7©/i^->$'7:thi'i^:^h»c#ir 

^m-^. m^ii. (NH4) 2 [Ce (NO3) 6] +HN 
Oj +Hj 0;5:5E-&ifliK©Xy?>i/at<&fflVJT'>Xi/ 

hxy^yirsiimh. i^v^TUvx h^fblgiUTSSi 

2±izm3\z^t^'-hnmi 4ti>'-hm!^i 

(KTS. jS:*3, SfflT«y-h«ffii'/-hEig©— SB 

h«« 1 4 ty- hm» 1 9 *}g*fi-r-5 feo t-rs. 



[0 0 3 4] y-hmffil 4i:y-hEi»l 9S}KfifeL 

fc;^€.fJ, Xg3t:teViTrne)<&Jg^L/5:SKl 2<& 
i5ti*L.. •e©affitCia4lC^1-<t5lC, SiN,A^e?S 
Sm-WlfiiBliK I 8 a-S i (i) 
IK20t. a-S i (n*) ■/)^<^U^-t—S.y{73yi^!; 
hK2 2S:«i®-r^, ::;iTJg*S-rs^-©ffii&Ki 8 

\im^ii3 0 0 0:t>'i^X ha-Aga, #2i(*:]i2 0 
ttl 0 0 0:t>i'XKn-AigJS. :f-5yi^a>^i? 
2 2 « 2 0 0 ^t^i'X h n-A@ft ©iP$ \z^n^ 

nmrn-r^ct-^i-ct^, '^\z. m-©73^huyIe 
4ict3ViTm-7 * h u y ligat i; J: 5 ic I'v'x 

fci8ia^£JgLTi^«ft:K2 0a::t-5-yi7n>;5'^ hK 
2 2 */1^'-X>i/UTy- h«ffi 1 4 ©±:&IC0 5 tC 

y^-r^o iz^^mi^^ 2 1 ^m^r^. n ©xiST^ ^ 

©%©?£fflli^;ii:*tT^^. 

[0 0 3 5] m-7:t hU VXiS4S:*St^c;a:^«lS5 
t^feliTSfil 2&i!fe»L, ■t©±MtC, Cr&t>& 
75:5»mMm^e;S:^^«e4 0' i, Cu©K4 2' 
^Jilca 6 (C^f J; 3 [cjg*ST-5. 

[0 0 3 6] Cu®K4 2' im^VrcU^ii, MH© 
7*hijyX86lC*5ViT^)il«4 0' , Cu©l«4 
2' i::t-5-;/i7n>3'i7h^2 2 5'^>X-yhX->'5'> 
i'^£©;5)*lCj;DA^-x>yLT. mTlzmr^o 
»cy-X«g4 4 iy-XE^4 7 t H W>«ai4 5 
f^^^JimAQ^mi^t^. U^. Mffi'i'Xs/hXy 
5'>i^S:fT3Jl-&lCfflli5X-y5^>ifJKtLT. HF + 

[0 0 3 7] SKViTXe7fCfct'iTS9iaffl3a^*^©StR 
12^tt#U. ^■O^ffiKT'^XTCVDfef©;^}*-? 
H 8 ic^-r i 3 \zn V l^^-'y 3 >K 3 4 ^fSISf -S. 
Z. ZiXl&^t^ny i^'^— >3 >K3 4 tt«i9AtfJPS 4 

0 0 0:t>5^x hn-AS««cjg^«-r-5c:t**T^«). 

ny'^K-l/3ym3 4^^^h-ttfS.ib\t. 513^*© 
*«12lC?sfb, ^07* ^UyxS8^c^3^iTSF6 + 
0 J X f * ffl t ^ H 7 -f X >y 5^ > i)' f © ?S i 
•3, >'ty->'^— >3>K3 44A3'-X>ifbTH9lr 
^■fi^lC. h*H'>'lffi4 5icai;5a>3'i7 h;Js- 
;i'4 6i:. y-hE«Sl 9lcai;53>^i; h/}x-;i.5 

4t. y-;^E«84 7{C)ii;5a>^'i7 h3t^-;^5 6£ 

[0 0 3 8] «[|B#n>^'i7h5js-;U5jgfJbfciffil 
2©SffilCXS9C:feViT I TO*»e.?a:5iiW9J«M 1 

6' s^je-ra. ;i©a?g3i«i«i e* ©j?;5tti5 0 

0:t>y7,ha-AeSfr5ri:*tT*«. ««fc. 
|gE7^ hUyXglCiJViT-^X-y hxry^>y;c<fc»3 
2IW^«IK16' ©-gB<£iiSUT01tC^-r±3twS 

6 1. y-^E«ffiiKffl©iai?a52 1 
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+ HNOs+H2 0©E-&ffl^©t)©SfflVJ-5^:t*»-e€ 

[0 0 3 9] Ek±(Dxn^mi>ct\zi:r)mnz7fitm 
;i©fi'j©®js*stc<fcn«, 7* h>jvxs*«^is© 

[0 0 4 0] :i©i$|gh5>v7,:$'7W 3 8tt. 

ffiffl^^n, aMH*«ai 6*t*©±*ici9:it6n5St 

Tl?^.. ±E*»Ji50iJ©Mi«gMB®«ifi-r*^.t. 
SMIiii3tl««l 6tiKS^H^©raiC, y-MJ6liliil 8 

y'y^-i^a y^mM 3 4 $ nf. 

|Sl±-r^. 7-X«ffi4 4Rt;FW>SS4 5 

S±«Ji4 2tT«a5l4 0©2)i«jgtU ±gSg4 2 

[0 0 4 1] *||Jieii|®»Kh7>>'7.3'7^-f 
3 8T?*2.i:, y-h^-O/HSIftffi, *.&Vit4. V 

[0 0 4 2] cttetiw] iisg«ffit^a^s«?tsra 

ti, 01 2lc*Ti5(c. S i3N.;S:i:©«5i&KlcjgfS 
Sn^c3>^'i7 hjf:-;i.$;:^M-T. ^MW^SST 4 8 

±tciii^«® 1 6 cns-m&utLT. @ 

iitr^fi'Str. mkm, m^hX^miyTnyi^i; 

ISKlC#^bfc#^JSIC«, Al, Cr, Ti, Cu 
SfflVifc. H:«©aiC, «£*®»lfih9>>'X^' 
7W-f icffiS-rsfeotbT. Hi 3l<:^-r<t5lc, iS 

^mffil6±lC« A!/CrSgT48' ^i^^bifefe© 

[0 0 4 3] ■?-©ife*. t{e*©li^Sffi±ICA 1 /C r 
SJg^Ufcfc®-C3b-l)t, ^©SirittlilX 1 0<~1X 
lO'QTa&ofc. cniC^<fb, ^m«^4 8lC. A 
K Cr. Ti, CuSffltifcfe®®a!lSifS:SS'S3iC* 



[0 044] 
[«3] 



^Sii^ (n) 



Al 
Cr 
Ti 
Cu 



IXIO^'MXIO^^ 
1X10'~1X10» 
1X10*~1X10^ 
1X10* 



[0 0 4 5] C:®iH!l:£ifem*^e. ifeJS^^tCA 1 SrfflVi 
*> ©•Cttfi*itt*«;*:#'r#Tffiffl Lf§-f , C r I4«ffl 

K ttC u {itiE5^®fc® t JttSiLTt)Me?i< 
tifiX^. mz C u ^1 t/fitjf)^^, 

[0 0 4 6] Cintt. HsKmatLTI TO;fti:®K'ffc 

!\^mmm^m^-r^m\z. ^^m\t^n^nmt-^nr 
mmm^m^vxL^^::t\zmm-r^h<Dt&t>n 
5. SP-^. A 1 . Or. T i . cuit^n^et^Mit^ti 

T. AIjOj, CraOs, TIOj, CuiO&^fK-fS 
^®8jb®5ni$*^, A l>Cr=T i>Cu>> 

Au "cab-sriA^s, c:®(i'TttCui6iS3i(r*-5fe 

®i:#A5nS<, 
[0 04 7] C^^a«JEEOtt» ±IE**Jt«®»l« h 

^14 (a) tr^-Ti^Jc. ^8tSSglE^T^l^o■r ^iS* 
«S16, 1 6' [SllrCj:, El«lllil5 2, %Si5 0. eini 

^(Dmtmmtmi 4 (b) iz^-^n^^otrsii,, * 
oT, Fi/-i'>«ffi*>e.H3in$n^«ffi (vd) t. 

Sfc*>A>SII3!imE (Vtc) ®Kt'tt, TISSC (ii) ® 
[0 0 4 8] 

m2] 



VCL= 



Cpi 



2Clc + Cpi 



Vd 



(n) 



[0 0 4 9] V^t, mmnmomnt: l x l 0-*m' t 

[0 0 5 0] 
[«4] 







|52(PI) 


800 


2. 


5 




|3 4(P-i5IN) 


4000 


7. 


4 






3000 


7. 


4 






45000 


3. 5-7. 2 



[0 0 5 1] j:©*frici5ViTtt, se®$a (C=e 



s/d) ttTIE®i:rt<?i5. 
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Cf. =3.0 X10-' (F) 

Csin =1.85X10-' (F) 

Cs IS =1.05X10-' (F) 
MftgaSl8(G-SIN) 

Clc =7.8 X10-' (F) 

Ctc =1.6 XlO-2 (F) 



ffiSK34(P-SIN)W^». 
«a^34(P-SIN)i:y- 

Vlc^2 V 
Vic^3. 5 V 



[0 0 5 2] :in&*^e). *iiifiw*«fct;±fB«e3iE©s 
mm\'y>-J7.i>7u^3B. 10. aeo^Hu-o 
«g*^e.^jn$n5«ji (vd) m^\zi)^i}^^m^ 
mm (Vie) ©pdjictt. mi sizm-rmmtimoiL-^. 
0i5A>5. mx\i. vgse (V) tvitm^. *^ 

±fB^«£3l^©a^^h5>vX^7^'f 1 0©fc©lcJt 

'^T, 12. 5%. »IB[h7>v'X^'7U'f 3 6lCtb'< 
[00 53] 

[^?«©^«] *»?g©?$ieK5>vX^7^1'ti. » 

?y-h«ei»«i, ii8By-h«ffi©±:i&ir}^^sn« 

[0 0 5 4] J:®«l*S©»)Kh7>'>'X^'7WC»S 

snrti^©-?. ii«««tJKii©Mfra. y-Mtei* 

[0 0 5 5] Sfcj:©fs. Huf>ttffi*^ e^'U-y-i'H 

[0 0 5 6] tfc, *^M©»Mh7>-:;x^7P'f-e 
>9'f>i©W»c. y-h«fi»li!l*fett«SIW*J:fr«-r 



X- Hl/'f >7'f >i:©v'3-h^©^*^©S5Sfe*ai 
[Slili©flB¥;^i»i3Q] 

[01] *5l?^©-|liSC«J&5^-rfi3»rffliaT*5. 

[0 2] *SIJS0!llC*ViT. SS«SitC^-©4iK)SS 

[03] **JS0iHC*tiT. S«±IC»-©7*h'jy 

xeit i oy- hwffity- hBB«*je^ufc!K98*^ 
[04] *^i6«f::*viT, mmitm-oi&mmt 

[05] **ffi«flJlC43tiT. |gz:®7;*-h'JVXglCi 
0 ^|i««:|»&}g^b&<*®S^-r»rffl0T*«.. 

[0 6] **ifi0ijicfet>T. mwimm\zm-(D^mm^ 

[07] :^^mz^^^r. ®H7*h'jyi8lrJ:r) 

v-x®ffi, Hu-f>«a. v-xBHii*5<kt;5^v*;i' 

[08] *^llg#!Hr*tiT. SfigffilC/l 3 
>IIS£j^t/^iKI8&^r»rSi0-C£«. 

[09] *siJfiW»c*ViT, iira7*h'jyxeicj:0 

£^-refffi0T*-5, 

[010] *j|JSCTfc*(,iT, /Vy 3 >K±tC 
[01 1] n>3'i' h^x->£S^-rSS«*S0Ta& 

[012] 3>3f!7h^x.-yo~^&&7Fi-rm»m^ 

[013] 3>iS'i'h5'i->©tJa50!lO-*&**T 



[014] 014 (a) tt*lH®SKS«^Mtt©^ 
M(^«el(&^t-«!l»rii0. 014 (b) »^ia8S0T 

[01 5] mta9mtnfS)^mmR<DK%t:^tifyy 

[016] -)e©7i/5"^'yYh«j'>i'x«Kaas^3g^ 

©ffi»)lHlgS&^f 0-C* i), 

[017] »Kh7>>?X:J'7U'f©-«|jiWSa^-r¥ 



1 8] «e3fe©»IKh7>-:^X^'7P-1'©-«|jg0iJ© 



[019] mi<ommhy>i^x97v-(<o-mmmo> 

9fffl0T?»S. 
[02 0] i^3fe©»Kh7>-:^X3'7U'f©-«it«^© 

efffi0T?*s. 

[02 1] 02 1 (a) tt»[fiS*3ll^©«^**-rffl 

Kr90, 02 1 (b) \imim»^-n$>i,. 
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(17) 



1$M¥8- 1 8 0 5 



[0 2 2] S2 2 (a) «fKa^^5g^®«|*R*^-rfll 


2 0 




mmm. 1322 (b) ti^sKST*^. 


2 2 






24 




r> 02 3 (a) \tm±<0h<D^7RU 02 3 (b) 


2 6 






2 8 




(I) 0tt¥B0. (II) m\t (I) 0©A-B»fS0 


3 0 






3 1 




[?5F^OIttM] 


34 






3 6 




5 iss^^ac 


3 8 






4 0 




12 mts. 


4 2 




14 y-hms 


4 4 




1 6 m^mm 


4 5 




18 y-hiaiikffii 


4 6 





